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0^  the  Regeneration  of  Aj/imal  Substan.ces. 

By  Ci-i ARLES  White,  EJq,  F.  R.  S.  Read 
December  i8,  178a. 

The  great  Author  of  the  creation  has  en¬ 
dowed  the  animal  world  with  a  wonderful 
powder  of  repairing  and  recruiting  its  various 
compound  machines,  and  not  only  filling  up  ' 
and  making  good  loll  fubftances,  but  in  fome 
inftances,  of  even  totally  regenerating  parts ; 
but  we  muft  not  from  hence  accufe  him  of 
partiality,  in  not  doing  it  in  every  inltance  i  for 
the  further  we  carry  our  refearches  into  the 
fecrets  of  Nature,  th®  more  we  fhall  be  convinced 
of  the  great  and  unbounded  wifdom  of  God, 
and  of  the  extraordinary  refources  he  has  placed 
in  her  poffeflion  5 

- -  _  The  firfl  Almighty  caufe 

Ads  not  by  partial^  but  by  general  laws. 

Pope’s  ElTay  on  Man. 

The  Deity  has  drawn  the  line,  has  fixed  the 
limits,  and  has  faid  to  Nature,  hither  fhalt  thou" 
go,  and  no  further. 
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If  this  order  does  not  appear  to  us  to  be 
uniformly  preferved,  we  muft  not  conclude  that 
it  is  not  really  fo^  but  that  it  is  owing  to  our 
flender  capacities,  that  we  are  unable  to  trace 
his  hand  through  all  his  ways. 

See  and  confefs,  one  comfort  ftill  muft  rife, 

’Tis  this,  tlio’  man’s  a  fool,  yet  God  is  wife.” 

Loc.  citat. 

The  antients  knew  that  a  frefh  broken  bone 
would  unite  by  a  callus,  that  wounds  of  the  flefli 
would  fill  up  by  what  is  called  incarnation,  and 
would  be  healed  over  with  fkin,  by  what  is  called 
cicatrization.  But  all  vain-glorious  boafting 
man  muft  not  from  hence  pretend,  that  he  can 
make  a  fingle  fibre  grow  :  this  is  the  a6l  of 
Nature  only.  The  ableft  furgeon  living,  can 
do  no  more  than  affift  her,  remove  the  prefent 
obftacles,  and  prevent  others  being  thrown  in 
her  way. 

Yes  Nature’s  road  muft  ever  be  preferr’d ; 

Reafon  is  here  no  guide,  but  ftill  a  guard.” 

Loc.  citat. 

The  moderns  have  carried  this  matter  further. 

I  did  myfelf  the  honour  to  lay  before  the 
Royal  Society,  a  remarkable  cafe  of  a  broken 
bone,  which  was  inferted  in  the  Philofophical 
Tranfadions,  vol.  LI.  part  the  fecond,  for  the 
year  1760,  in  which  Nature  was  difappointed 
of  her  ufual  method  of  throwing  out  a  callus, 
and  after  more  than  fix  months  had  elapfed, 

without 


5 


of  Animal  Suhftances, 

without  an  union  ,*  when  all  obftacles  were  re¬ 
moved,  by  cutting  off  the  ends  of  the  bone,  the 
ofleous  matter  ihot  out  as  freely  as  if  it  had 
been  from  a  recent  frafture,  and  the  broken  bone 
was  perfectly  united.  Since  the  publication  of 
this  cafe,  a  great  number  of  fimilar  ones  have 
occurred,  both  to  myfelf  and  others,  which  incon- 
teftably  prove,  that  though  Nature  is  difappointed 
in  her  work,  even  for  a  long  time  together,  yet, 
when  all  obftrudions  are  removed,  Ihe  is  ever 
ready  to  exert  herfelf. 

In  the  year  1768,  I  cut  off  the  upper  head  of 
the  os  humeri  of  Edmund  Pollitt,  aged  fourteen, 
whofe  cafe  is  related  in  the  LIX.  volume  of  the 
Philofophical  Tranfa61:ions.  This  was  much 
corroded  with  matter,  part  of  it  confumed,  and 
followed  by  an  exfoliation  of  a  large  piece  of  the 
whole  fubftance  of  the  bone ;  yet  the  head,  neck, 
and  part  of  the  body  of  it  were  a(5tually  regene¬ 
rated,  and  the  entire  ufe  of  the  joint  preferved. 

Mr.  William  Johnilbn,  furgeon  at  Dumfries, 
has  given  us  a  cafe  in  the  Edinburgh  Medical 
EiTays,*  where  the  whole  tibia,  the  principal 
bone  of  the  leg,  being  call  off  by  exfoliation, 
was  regenerated,  and  was,  in  a  little  time,  as 
ufeful  as  the  old  one. 

Mr.  Le  Cat  mentions  a  cafe  in  the  Philofo¬ 
phical  Tranfaclions,-]-  of  a  child  of  three  years  old,, 

*  Vo!.  V.  p.  452.  4  Vol.  LVI.  p.  270. 

from 
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from  whom  he  extradled  the  entire  tibia,  exoftofed 
and  carious  in  its  whole  extent,  between  the  two 
articulations ;  which  had  remained  found  :  this 
great  deficiency  of  bony  fubftance  was  entirely 
fupplied  again  by  nature,  and  the  patient  re¬ 
gained  a  new  tibia,  much  firmer  than  that  which 
he  had  loft. 

In  the  fame  place,  he  relates  the  cafe  of  an 
adult  perfon  where  he  took  out  three  inches  and 
ten  lines  of  the  bone  of  the  upper  arm,  which 
was  followed  by  a  regeneration  of  bony  matter. 
In  this  cafe  the  form  of  the  bone,  as  well  as  its 
natural  length,  was  preferred.* 

Both  in  compound  luxations  and  in  caries,-}* 
the  heads  of  the  principal  bones,  and  confider- 
able  portions  of  their  bodies  have  been  fawn 
off,  and  regenerated,  fuch  as  the  tibia,  fibula, 
humerus,  radius,  ulna,  thumb,  and  finger;  the 
bones  were  little  or  no  fhorter,  and  new  joints 
were  formed,  with  fuch  a  degree  of  motion, 
that  the  patients  found  .little  or  no  inconve¬ 
nience,  and  were  able  to  follow  their  bufinefs 
as  well  as  ever. 

Dr.  Hunter,  in  his  refle6tions  on  cutting  the 
fymphyfis  of  the  pubis,  J  fays,  as  to  any  pro¬ 
perty  which  living  ligaments  poffefs  of  ftretching, 

*  Gooch’s  Cafes,  vol.  I.  p.  323. 

f  Phil.  Tranf.  vol.  LIX.  p.  39. 

I  Letter  to  Dr.  Vaughan,  p.  86. 

under 
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under  violence,  permitting  diflocations  without 
laceration,  I  have  long  taught,  that  though  a 
very  general  opinion,  it  feems  not  to  have  been 
founded  in  obfervation.  Ligaments  will  not 
allow  of  diflocations  in  dead  bodies  without 
laceration ;  and  elafticity  to  any  degree  either  in 
ligaments  or  tendons,  would  ill  agree  with  their 
life  in  living  bodies,  which  is  to  keep  the  parts 
idrongly  together  j  and  accordingly,  fince  this 
opinion  has  roufed  attention  and  examination, 
every  cafe  of  a  recent  diflocation  that  I  have 
known  examined,  has  been  found  complicated 
with  a  laceration  of  the  ligaments.” 

Mr.  John  Hunter,  in  his  Chirurgical  Ledlures 
goes  further,  and  fays,  that  a  luxated  bone  not 
reduced,  by  prefling  againfl:  another  bone,  digs  a 
cavity  for  itfelf,  which  gets  cartilaginous  edges 
and  cartilage  on  all  its  furface  r  nay,  a  fynoviai 
gland  fecreting  fynovia,  and  a  new  joint  is  fet  up. 
In  the  fracture  of  a  bone,  though  the  parts  be 
thrown  at  fome  diftance,  a  callus  is  formed, 
v/hich  unites  them.  It  is  as-reeable  to  the  fame 

O 

uniformity  of  operation,  that  when  a  bone  is 
broken,  which  was  originally  formed  in  a  nidus 
of  cartilage,  the  renovated  bone  alfo  forms  in 
cartilage;  while  a  bone,  originally  formed  in 
membrane,  when  it  is  partially  deftroyed,  is  re¬ 
produced  in  membrane.”  All  furgeons  mull  have 
obferved  this,  that  in  old  diflocations  which  have 
not  been  reduced,  there  is  always  fome  degree 

of 
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of  motion  more  or  lefs  in  the  diflocated  joint, 
except  it  has  been  complicated  with  a  fradlure. 

In  a  converfation  I  lately  had  with  Dr.  Monro, 
he  confirmed  Dr.  Hunter's  opinion,  with  the 
relation  of  the  two  following  diffedtions.  He 
immerfed  a  dead  child  in  warm  water,  till  it 
was  perfedtly  foft  and  flexible ;  he  then  diflocated 
the  Ihoulder.  Upon  difledling  the  parts,  he 
found  the  capfular  ligament  lacerated. 

A  man  in  Edinburgh  was  killed  by  a  fall  from 
a  horfe,  and  his  fhoulder  was  at  the  fame  time 
diflocated.  Upon  diffedlion  in  this  cafe  alfo,  he 
found  the  capfular  ligament  lacerated. 

Dr.  Monro  told  me,  he  did  not  in  the  leaft 
doubt  what  Mr.  John  Hunter  had  advanced  on 
this  fubjedl^  and  informed  ine,  that  he  had  a 
cafe,  lafl  winter,  of  a  patient  who  had  an  exfolia¬ 
tion  of  half  the  lower  jaw,  particularly  of  the 
whole  condyle  on  the  left  fide  3  the  loft  part  was 
regenerated,  he  had  the  entire  ufe  of  the  jaw, 
and  the  joint  was  as  perfed:  as  on  the  other  fide, 
except  being  a  little  fuller,  and  attended  with 
a  tFifiing  degree  of  hardnefs.  I  had  the  fatisfac- 
tion  of  feeing  the  exfoliated  bone  amongft  his 
valuable  colledlion,  and  found  the  head  of  the 

I 

bone  perfe6l,  except  a  little  carious  on  one  fide. 

In  the  fame  collecftion  I  faw  an  aftragalus, 
(one  of  the  bones  of  the  foot)  which  had  come 
avv^ay  entire,  and  the  patient,  as  Mr.  Fyfe  in¬ 
formed  me,  had  the  perfe61;  ufe  of  his  foot  and 

ancle. 
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ancle.  I  likewife  faw  in  the  fame  place^  a  thigh 
bone,  which  had  been  broken,  the  ends  had  not 
coaptated,  but  had  overlhot  each  other  three 
inches,  and  were  perfe(5tly  united.  Cafes  of  this 
fort  I  have  often  feen,  and  have  now  a  thigh 
bone  by  me,  united  in  the  fame  manner;  but 
in  that  bone  in  the  polfeflion  of  Dr.  Monro, 
there  is  this  circumftance,  which  I  had » never 
before  obferved,  that  the  fides  of  the  bone  had 
not  approximated  each  other,  but  in  one  point. 
The  callus  had  Ihot  out  in  fuch  a  manner  as  to 
form  cancelli,  and  the  void  fpace  had  all  the 
appearance  of  having  contained  a  medullary 
fubftance.  Dr.  Monro  told  me  he  had  a  whole 
cheft  of  regenerated  bones  in  his  pofTefTion.  He 
likewife  defcribed  to  me  the  following  experi- 
ment,  he  had  made. 

He  laid  open  the  abdomen  of  a  pig  for  feveral 
inches,  in  fuch  a  manner,  that  the  inteftines 
protruded;  which  convinced  him,  that  all  the 
integuments  were  completely  divided.  He  then 
reduced  the  inteftines,  and  fewed  up  the  wound. 
After  it  was  perfe6lly  united,  he  killed  the  pig. 
He  then  made  incifions  above  and  below,  and  on 
one  ftde  of  the  cicatrix  ;  after  which,  he  inje61:ed 
the  aorta;  and,  though  there  was  not  a  poftibility 
of  the  injedion  entering  but  on  one  fide  of  the 
cicatrix,  yet  the  arteries,  on  both  fides,  were 
perfedly  injected,  a  convincing  proof,  that 
they  muft  have  regenerated,  for  it  cannot  be 

B  '  fuppofed 
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fuppofed  that  the  mouths  of  fo  many  fmall 
vefTels  could  poffibly  have  coaptated,  fo  as  to 
have  continued  the  circulation  through  the 
cicatrix.  I  had  the  fatisfadlion  of  feeing  both 
the  preparation  and  an  engraving  from  it,  which, 
it  is  hoped,  the  do6lor  will  favour  the  public 
with,  together  with  the  feveral  other  valuable 
experiments.* 

Teeth  have  regenerated  in  every  period  of 
life.  Mr.  Thornton,  a  very  ingenious  medical 
ftudent  at  Edinburgh,  informed  me,  that  he  had 
a  found  tooth  drawn  by  miftake  fome  years  ago, 
which  as  foon  as  he  found  out  he  immediately 
replaced.  It  grew  again,  and  was  as  good  in 
every  refped  as  any  other.  But  in  procefs  of 
time,  this  tooth  began  to  decay,  and  give  him 
pain,  which  became  exquifite  whenever  the  tooth 
'  was  touched,  even  in  the  flighteft  manner.  He 
therefore  had  it  drawn,  and  one  of  the  fangs  was 
found  to  be  carious.  From  this  it  is  very  evi¬ 
dent,  that  nerves  will  grow  again,  after  being 
difunited. 

Mr.  Cruiklhanks,  in  his  Letter  to  Mr.  Clare, 
p.  87,  fays,  Not  only  the  brain,  but  the  nerves 
alfo,  appear  to  have  other  properties  than  we 
have  hitherto  apprehended.  Some  years  ago,  I 

Since  this  paper  was  read  before  the  Society,  Dr. 
Monro  has  publiflied  his  ufeful  and  ingenious  obfervations 
on  the  nervous  fyftem,  with  the  engravings  of  thefe  pre¬ 
parations.  Vid,  Tab.  XLVI.  and  Tab.  XLVIl. 

demonftrated. 
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demonftrated,  by  experiments  on  living  animals, 
that  nerves  divided  unite  again ;  and  that  when 

f 

portions  had  been  cut  out,  they  were  regene¬ 
rated  :  in  both  inftances  the  animals  perfedly 
recovered.  Thefe  experiments  I  hope  foon  to 
be  able  to  lay  before  the  public ;  meantime  I 
am  happy  to  find,  they  have  been  recently  con¬ 
firmed  by  fo  great  authority,  as  the  Abbe 
Fontana,  to  whom  I  communicated  my  dif- 
covery,  and  fhewed  my  preparations  of  united 
and  regenerated  nerves.”^ 

Mr.  Gooch  has  given  us  a  remarkable  cafe  of 
the  cuticle  and  nails, j-  being  frequently  call  off 
and  regenerated,  particularly  in  the  feet  and 
hands,  fometimes  twice  in  a  year.  Thofe  of 
the  hands  where  caft  off  whole,  and  we  are 
furnifhed  with  an  engraving  of  a  pair  of  thefe 
cuticular  gloves. 

There  is  another  fimilar  cafe  related  by  Mi. 
Latham,  J  but  with  this  difference,  that  th  s 
patient  did  not  call  her  nails. 

*  Dr.  Monro,  in  the  work  before  mentioned,  has  given' 
a  plate  (Vid.  Tab.  XIV.)  to  fhew  the  regeneration  of 
the  fciatic  nerves,  which  had  been  divided  in  living 
frogs,  and  differed  twelve  months  after.  The  regenerated 
parts  are  of  a  darker  colour  than  the  original  nerves> 
which  proves,  that  there  was  not  a  mere  coaptation  of 
the  divided  ends. 

f  Philofophical  Tranfa£lions,  vol,  LIX.  p,  281. 

I  Ibid,  vol,  LX.  p.  451. 
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By  performing  the  operation  for  the  cure 
of  the  aneurifm,  feveral  inches  of  the  trunks 
of  the  principal  arteries^  both  of  the  arm  and 
the  thigh,  have  been  deliroyed ;  yet  in  few 
days,  the  circulation  through  the  whole  limb, 
has  been  carried  on,  as  perfedlly,  as  before  the 
operation.  The  method,  which  nature  has  taken 
for  accomplilhing  this  bufinefs,  may  be  feen  by 
an  engraving^'  from  a  preparation  which  I  made, 
and  which  Dr.  Hunter  has  done  me  the  honour 
to  give  a  place  amongft  his  valuable  colledion. 

There  is  a  very  extraordinary  hiftory  of  a  glans 
penis  regenerated  after  amputation,  related  by 
Mr.  Jamifon,  furgeon  at  Kelfo^  and  inferted 
in  the  Edinburgh  Medical  Eflays.  f  The  young 
man  was  married,  in  that  country,  about  two  years 
after  the  cure,  has  had  two  children,  and  com¬ 
plains  not  of  want  or  defeft  even  in  fenfation. 

Crabs  and  lobfters  caft  their  fliells,  both  from 
their  bodies,  legs,  and  claws,  and  even  caft  their 
ftomachs,  generally  every  year,  which  are  im¬ 
mediately  regenerated.  The  fhell  is  renewed 
by  a  fluid,  which  they  ejed  and  it  invefts  their 
whole  body,  growing  hard  and  dry,  in  a  fhort 
time,  and  becoming  as  ftrong  a  Ihell,  as  that 
which  they  had  before.  But,  what  is  more 
extraordinary,  they  frequently  lofe  a  leg  or  a 

*  See  my  Cafes  in  Surgery,  p.  14©. 

I  Vol.  VI.  p.  434. 

claw 


of  Animal  Suhjlanees. 

ciaw  in  their  combats,  which  are  very  frequent 
and  furious :  the  loft  part  will  be  regenerated 
in  about  three  weeks,  and  be  almoft  of  its 
natural  fize.  Brown,  in  his  hiftory  of  Jamaica, 
informs  us,  that  the  claw  of  the  violet  crab,  in 
feizing  its  food,  catches  fuch  an  hold,  that  the 
animal  lofes  its  limb  fooner  than  its  grafp ;  the 
claw  continuing  its  retentive  power  for  above 
a  minute,  whilft  the  crab  is  moving  off. 

In  the  polypus,  not  only  young  ones  will  grow 
’  out  like  warts  from  different  parts  of  the  body, 
drop  off,  live,  and  grow  ;  but  you  may  cut 
them  into  a  thoufand  pieces,  and  turn  them 
infide  out,  and  they  will  ftill  live,  and  do  well ; 
this  is  accounted  for  by  its  whole  body  being 
compofed  of  ftomach  and  parts  of  generation. 
The  latter  not  being  peculiar  organs,  but  merely 
particles  of  the  ftomach,  which  are  its  body, 
each  part  of  which  has  the  power  of  producing 
the  like.  Its  food  is  converted  into  chyle,  in 
the  ftomach  ^  abforbents  opening  into  the  part, 
take  up  the  chyle,  and  thefe,  at  fome  diftance 
from  their  mouths,  become  arteries. 

If  the  A5iinia  Urtica  Marina^  Animal  flower^  or 
Sea-Anemone  be  cut  through  the  middle,  either 
tranfverfely  or  longitudinally,  both  parts  will 
furvive  the  operation.  Nay  further,  if  you  tear 
them  from  the  rock  or  ftiell,  to  which  they  gene¬ 
rally  adhere,  and  a  ftired  is  left  behind,  it  will 
become  a  frefh  and  perfed  animal. 


The 
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The  earth-worm  and  fea-worm  will  live 
after  being  cut  in  two ;  but,  what  is  moft  fur- 
prizing,  the  fmall  red  headed  earth-worm,  being 
cut  in  two,  both  extremities  furvive  the  opera¬ 
tion  ;  the'  head  produces  a  tail,  with  the  anus, 
the  inteftines,  the  anular  mufcles,  and  the  prickly 
beards:  the  tail  on  the  other  hand,  is  feen  to 
llioot  forth  the  noble  organs,  and,  in  lefs  than 
three  months,  fends  forth  a  head,  heart,  together 
with  all  the  apparatus  and  inftruments  of  genera¬ 
tion.  Thefe  parts,  as  may  be  eafily  fuppofed,  were 
produced  much  flower  than  the  former  5  a  new 
head  taking  nearly  three  months  for  its  comple¬ 
tion  ;  a  new  tail  fliooting  forth  in  lefs  than  as  many 
weeks.  The  lizard,  and  alfo  the  viper  call  their 
fkin,  and  fome  fay  their  tail,  and  even  their 
eyes ;  and  the  fea-flng  is  faid  to  call  its  head  ^ 
all  which  are  regenerated. 

The  buck  calls  its  horns  every  fpring,  which 
are  reproduced  in  a  few  months.  But  if  he  be 
caftratied  when  young,  he  will  have  no  horns  at 
all,  or  fmall  buds  only,  and  thofe  foft  to  the 

touch,  like  velvet,  and  void  of  firmnefs.  Dr. 

«> 

Ruflel  informs  us,  that  he  had  two  old  bucks 
caftrated  at  the  end  of  February,  and  their  horns 
dropped  off,  the  twenty- firfl:  of  March  following ; 
fo  that  the  fall  of  their  horns  w^as  anticipated 
five  weeks  at  leaft.  Thefe  horns  were  renewed, 
next  year,  and  were  longer  than  the  buck's  of 
the  fame  agej  but  the  palms,  or  collateral 

branches. 
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branches,  were  lefs  and  fhorter,  and  neither  the 
velvet  of  the  horns,  nor  the  horns  themfelves, 
were^ever  caft  afterwards. 

I  fhall  now  beg  leave  to  lay  before  the  Society, 
two  cafes,  that  have  not  been  publilhed,  in  order, 
to  prove  ftill  further  the  do6trine  I  have  been 
endeavouring  to  eftablilh. 

Roger  Nuttal,  of  Bury,  twenty  years  of  age, 
was  admitted  an  in-patient  of  the  Manchefter 
infirmary,  under  my  care,  on  the  23d  of  January, 
1775,  for  a  tumor  on  his  back.  Upon  ftripping 
off  his  fhirt,  to  fhew  me  the  tumor,  I  was  flruck 
with  a  very  fingular  appearance  of  a  flump  of 
the  right  humerus.  I  afked  him,  if  he  was  born 
with  it  in  that  form,  or  whether  his  arm  had 
been  taken  off.  He  informed  me,  that  Mr.  Kay 
Allen  had  taken  his  arm  off  clofe  to  the 
fhoulder,  when  he  was  but  four  years  old,  and 
that  the  flump  was  grown  again  to  that  length, 
which  feemed  to  be  about  eight  inches  longer 
than  he  defcribed  it  to  have  been,  irpmediately 
after  the  amputation.  I  enquired  both  of  his 
mother,  and  Mr.  Allen,  as  to  the  truth  of  his 
relation,  which  they  both  confirmed  ;  and  the 
latter,  with  this  addition,  that  the  arm  was  taken 
off,,  as  near  the  fhoulder,  as  the  application  of 
the  tournequet  would  permit.  The  bone  had 
every  degree  of  firmnefs,  and  folidity,  and  the 
flump  was  warm  to  the  extreme  point,  and  he 
infOjTmed  me,  was  perfedly  fenfible  when 
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touched.  Along  with  this,  you  will  receive  a 
drawing  of  the  young  man,  and  the  appearance 
which  the  ftump  made,  executed  by  your  in¬ 
genious  Secretary  Mr.  Bew,  at  the  time  the 
patient  was  at  the  Infirmary. 

Some  years  ago,  I  delivered  a  lady  of  rank 
of  a  fine  boy,  who  had  two  thumbs  upon  one 
hand,  or  rather,  a  thumb  double  from  the  firft 
joint,  the  outer  one  rather  iefs  than  the  other, 
each  part  having  a  perfed  nail.  When  he  was 
about  three  years  old,  I  was  deiired  to  take 
off  the  lefTer  one,  which  I  did ;  but  to  my  great 
aflonifhment  it  grew  again,  and  along  with  it, 
the  nail.  The  family  afterwards  went  to  relide 
in  London,  where  his  father  fhewed  it  to  that 
excellent  operator,  William  Bromfield,  Efq.  fur- 
geon  to  the  Queen’s  houfehold,  who  faid,  he 
fuppofed  that  Mr.  White,  being  afraid  of 
damaging  the  joint,  had  not  taken  it  wholly  out, 
but  he  would  difled  it  out  entirely,  and  then 
it  would  not  return.  He  accordingly  executed 
the  plan,  he  had  defcribed,  with  great  dexterity, 
and  turned  the  ball  fairly  out  of  the  focket ; 
notwithftanding  this,  it  grew  again,  a  frefh  nail 
was  formed,  and  the  thumb  remains  in  this  ftate. 

The  conclufions  I  would  draw  from  thefe 
fads,  are,  that,  in  the  human  fpecies,  not  only 
flefh,  fkin,  and  bones,  may  be  regenerated,  but 
membranes,  ligaments,  cartilages,  glands,  blood 
veffels,  and  even  nerves  j  and  this  for  the  wifed 

purpofes. 


I? 


d/  Animal  Suhfiancts, 

purpofes,  that  every  part  may  be  repaired  in  its 
own  kind,  and  in  fome  manner  reftored  by  the 
coagulable  lymph,  which  is  poured  out,  and 
becomes  vafcular,  and  forms  organized  parts. 

By  this  wife  provihon  of  nature,  the  many 
accidents  to  which  we  are  continually  expofed, 
are  often  more  compleatly  repaired,  than  art 
could  be  able  to  accomplifh. 

In  fome  animals,  we  fee  this  regenerating 
and  living  principle,  carried  ftill  to  a  much 
greater  length,  where  not  only  whole  limbs, 
but  even  the  more  noble  organs  are  reproduced. 

The  ftudy  of  nature  is  not  only  engaging  and 
pleafant  to  a  high  degree,  but  it  infpires  us  with 
fuch  a  refpedb  and  admiration  of  the  Almighty 
Being,  that  it  is  impoffible  either  for  a  Naturalift 
or  an  Anatomift  to  be  an  Atheift. 

They  have  conftantly  before  their  eyes  fo 
many  wonderful  living  machines,  differently 
wrought,  yet  fo  compleatly  fafhioned,  and  all 
tending  to  one  great  point,  the  prefervation 
of  themfelves  and  their  fpecies  5  in  which,  there 
are  fo  many  orders  of  veffels,  one  depending 
upon  another,  yet  compleat  in  themfelves  ; 
capable  of  repairing  injuries  they  may  fuftain, 
and  even  of  reftoring  loft  fubftances  ;  that 
men,  who  daily  fee  fuch  obje(fts,  muft  be  con¬ 
vinced,  that  thefe  admirable  fabrics  cannot  have 
proceeded  from  chance,  but  muft  have  been 
the  work  of  an  Omnipotent  Creator,  who  has 
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formed  them  with  the  moft  perfe6l  wifdom,  and 
attention  to  their  feveral  interefts  and  fituations  j 

And  fpite  of  pride,  in  erring  reafon^s  fpite. 

One  truth  is  clear.  Whatever  is,  is  right.” 

Pope’s  Effay  on  Man, 

P.  S.  Mr.  Parke,  of  Liverpool,  in  a  Pamphlet 
he  has  lately  publilhed,  intitled,  ‘‘  an  Account; 
of  a  new  Method  of  treating  Difeafes  of  the 
Joints  of  the  Knee  and  Elbow,’’  has  given  us 
a  cafe,  which  fell  under  the  care  of  Mr.  Wain- 
man,  of  Skipton  in  Craven ;  and,  as  it  is  perhaps 
the  fulleft  confirmation,  that  can  pofTibly  happen, 
of  the  regeneration,  of  not  only  the  head  of  a  bone, 
but  of  the  capfular  ligament,  and  fynovial  glands, 
and  even  every  appendage  of  a  joint,  it  may,  per¬ 
haps,  be  thought  to  be  a  proper  fupplement  to 
this  paper.  I  fhall  therefore  give  the  cafe  in 
Mr.  Wainman’s  own  words.  He  defcribes  it, 
as  a  violent  luxation  of  the  cubitus,  occafioned 
by  a  fall  from  a  horfe  in  full  fpeed,  which  forced 
the  os  humeri,  through  the  common  integuments, 
a  confiderable  length  into  the  ground,  and  the 
bone  was  quite  denudated.”  He  adds,  ‘‘  There 
was  not  a  pofTibility  of  reducing  it,  and  I 
thought  it  moft  eligible  to  take  off  the  limb, 
which  the  family  objeded  to.  I  called  in  Dr. 
Taylor,  who  was  of  my  opinion;  but  it  would 
not  be  complied  with.  We  then  judged  it  beft 
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to  faw  ofF  the  os  humeri,  which  I  did,  about 
an  inch  above  the  finus  that  receives  the 
olecranon.  I  then  placed  the  arm,  in  fuch  a 
pofition,  as  I  thought  would  be  moft  advanta¬ 
geous,  prognofticating,  that  an  anchylofis  would 
enfue,  in  which  I  was  miftaken  j  the  perfon  is 
now  living,  and  can  perform  all  the  motions  of 
the  joint,  which  is  as  flexible,  as  if  nothing 
had  ever  been  amifs.*' 
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THE  END. 
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